both invasive and non-invasive coronary physiology aim to simplify and improve diagnosis of ischemic heart disease.
Over the past years, clinical evidence has pointed to the value of routine integration of coronary physiology in the cardiac catheterization laboratory to optimize management of patients with ischemic heart disease. Until today, fractional flow reserve (FFR) remains the cornerstone of clinical coronary physiology. This follows from the welldocumented benefit of FFR-guided coronary intervention, leading to less coronary revascularizations with favorable clinical outcome compared with angiographic guidance [1, 2] . Accordingly, FFR-guided coronary intervention has a class 1 recommendation in the European Society of Cardiology clinical practice guidelines [3] . Nonetheless, although FFR has drastically transformed daily clinical practice, evidence is accumulating that the diagnostic and prognostic characteristics of this tool are amenable for optimization. The variety of manuscripts published in this special issue highlight both the fact that FFR remains to be considered the mainstay of invasive physiological stenosis evaluation, as well as how promising emerging concepts in is considered important competition for FFR, as it allows to simplify the assessment of coronary physiology. This aim can also be achieved using technology that does not require the use of sensor-equipped guide wires, and even non-invasively. In this context, various efforts have been directed towards the further development of technology that allows calculation of FFR using high fidelity imaging data without the use of a pressure sensor-equipped guide wire in the catheterization laboratory [8] [9] [10] . For the setting of non-invasive physiological assessment, Yang and Kim [11] summarize current status and future perspectives of computed tomography myocardial perfusion (CTP), focusing on technical considerations, clinical applications, and future research topics. Finally, Driessen and colleagues [12] provide a state-of-the art review of positron emission tomography (PET) imaging and its use for qualitative and quantitative assessment of myocardial perfusion. This advanced technology is by many considered the gold standard to define myocardial perfusion. Yet, the diagnostic accuracy of this technology has been evaluated only in studies using either coronary angiography or FFR as the reference standard.
A critical appraisal of the common practice of using FFR as a reference standard may be required, since we are now at a time where chasing FFR might not be a supportable approach: as noted before, the diagnostic and prognostic characteristics of FFR have been shown to be amenable for optimization using diagnostic tools that incorporate direct assessment of coronary flow. Moving forward, such novel concepts are more appropriately considering the limitations of using an invasive pressure wire technique as a reference standard for studies of coronary hemodynamics. The coronary flow capacity (CFC) concept, reviewed in this issue by van de Hoef et al. [13] , is one such example. This concept aims to optimize the information on hemodynamic effects of coronary disease that can be derived from coronary flow measurements, whether obtained invasively or non-invasively. By doing so, this concept overcomes some of the earlier limitations of using flow assessment for stenosis evaluation. Mejía-Rentería and colleagues [14] comprehensively review the mechanisms of coronary microvascular dysfunction, the intracoronary tools currently available for its evaluation, and the potential role of each to identify the main underlying mechanism. Similarly, the ongoing development of coronary wave intensity analysis represents emerging technology for advanced evaluation of the coronary circulation. In this issue, Broyd and colleagues [15] review the potential of non-invasive assessment of wave intensity analysis, which may broaden the clinical scope of this complex, yet comprehensive technology.
It has been widely believed that local flow pattern is closely related to pathological changes in circulatory systems. Direct imaging of blood flow in vivo is now feasible in various cardiovascular diseases involving cardiac valves, great vessels, and cardiac chambers. Phase-contrast magnetic resonance imaging (MRI) has been used at various clinical settings for evaluating blood flow and pattern. Recently time-resolved 3-dimensional phase-contrast MRI, also known as 4-dimensional flow cardiovascular magnetic resonance (4D flow CMR), allows a volumetric assessment of blood flow in the great vessels and even in the cardiac chambers. Based on the volumetric velocity data of 4D flow CMR, various flow parameters including flow velocity, flow rate, wall shear stress, vortex, turbulent kinetic energy, and relative pressure could be obtained [16] . In this issue, Kamphuis et al. [17] provide a comprehensive review of 4D flow CMR including technical issues, various clinical applications, and future perspectives. Of note, direct imaging of coronary blood flow by CMR is not yet feasible. Computational fluid dynamics (CFD) has been used as a surrogate to investigate local patterns of coronary blood flow in vivo, from which wall shear stress (WSS) can be derived. In this issue, Li and colleagues report on the accuracy of CFD for identification of pressure loss across a coronary circulation with sequential coronary stenosis [18] . Moreover, Eshtehardi and colleagues [19] present an emerging concept that illustrates the association between high WSS and high-risk coronary plaque. Huang and colleagues [20] develop a novel method to assess WSS in coronary artery from computed tomography angiography (CTA) data and compare the CTA-based WSS against invasive coronary angiography-derived WSS. It should be noted that this approach as well as other available CFD-based coronary flow analyses make the assumption that coronary artery wall is static and without elastic property. Thus, fluid-mechanics interactions were not considered in the computation. In this issue, Wu and colleagues [21] present in a short Image a very novel angiography-based approach for 4-D reconstruction of coronary artery, from which the superficial wall stress can be assessed without knowing the actual plaque components in the arterial wall. The same group also observed good correlation between the position with high superficial wall stress and subsequent plaque rupture [22] .
As illustrated above, this issue is packed with the fundamental basis of clinical coronary physiology, as well as novel emerging concepts in coronary physiology assessment. Moving forward it remains important to acknowledge the long road that has been travelled to get where we are, but even more so to understand that we're not there yet.
